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^= (54) Title: METHOD OF MANUFACTURING A TRANSPONDER 




J2 (5"^ Abstract: A method of manufachiring a transponder (1) where a transponder IC (2) comprising two IC contacts (7, 8) is brought 
into communication-capable connection, via each time one of the IC contacts (7, 8), with one of two transmission element strips (13, 

^ 14) provided on a tape-like carrier (1 1) of an intermediate product (12), the intermediate product (12) then being cut through along 
cutting zones (16) extending perpendicularly to the longitudinal direction of the carrier and the transponder IC (2) being connected 
to the portion of the intermediate product (12) located between two cutting zones (16). 
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Method of manufacturirig a transponder 



The invention relates to a method of manufacturing a transponder, which 
transponder is provided and designed for contactless communication with a communications 
station suitable therefor and which transponder comprises a transponder IC comprising two 
IC contacts and two substantially planar transmission elements. 

The invention also relates to a transponder for contactless communication with 
a communications station suitable therefor, which transponder comprises a transponder IC 
comprising two IC contacts and two substantially planar transmission elements. 



A method as described above in the &st paragraph for manufacturing a 
transponder as described above in the second paragraph has long been known. In the known 
method, a "metal lead frame" configuration is used, which is of tape-like construction and in 
which there is provided a pluraUty of paiis of planar transmission elements lying next to one 
another in the longitudinal direction of this metal lead frame configuration, each transponder 
IC being connected via each of its two IC contacts to a transmission element from a pair of 
transmission elements, the transponder IC being connected to the pair of transmission 
elements in a mechanically stable manner by potting with a plastics compound, whereby a 
"module" is obtained which is connected to a transmission coil in the course of further 
execution of the method of manufacturing a transponder, this connection being achieved in 
that the two transmission elements of a pair of transmission elements are each electrically 
conductively connected to a terminal of the transmission coil, such that a finished 
transponder is obtained after said connection. 

In the known method, a metal lead frame configuration is used, manufacture 
of which entails considerable expenditure, which is unfavorable from the point of view of 
manufacturing a transponder as cost-effectively as possible. The known method also involves 
the problem that each transponder IC has to be positioned with a relatively high level of 
precision relative to a pair of transmission elements, before the transponder IC is brought mto 
communication-capable connection, via its IC contacts with the transmission elements of a 
pair of transmission elements, this which requires a relatively high degree of positioning 
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effort during extension of the known method. In addition, for many applications of the known 
method the disadvantageous situation arises that the planar transmission elements of a metal 
lead frame configuration are set to a constant size and that it is therefore impossible to simply 
produce transponders with transmission elements of different sizes when such a metal lead 
frame configuration is used. 



It is an object of the invention to avoid the above-mentioned disadvantages 
and to produce an unproved method and an improved transponder in simple manner using 
simple means. 

To achieve the above-mentioned object, a method according to the invention is 
characterized as follows: 

A method of manufacturing a transponder, which transponder is provided and 
designed for contactless communication with a communications station suitable therefor and 
which transponder comprises a transponder IC comprising two IC contacts and two 
substantially planar transmission elements, in which method the transponder IC is brought 
into communication-capable connection via each time one of its two IC contacts with one of 
two transmission element strips provided on a tape-like carrier of an intennediate product and 
extending substantially parallel to the longitudinal direction of the carrier, and in which the 
intermediate product is then cut along two cuttmg zones extending perpendicularly to the 
longitudinal direction of the carrier and each lying at a distance from the transponder IC, and 
in which the transponder IC is connected to the portion of the intermediate product lying 
between the cutting zones. 

By providing the features according to the invention, it is possible to provide, 
in a particularly simple way and using an intermediate product of particularly simple 
construction and producible in a particularly cost-effective manner, a method of 
manufacturing a transponder which offers the advantage that, when performing the method, a 
transponder IC has to be positioned relatively precisely with regard to the intermediate 
product used in only one direction extending perpendicularly to the longitudinal direction of 
the carrier, which position may be performed in a relatively simple manner, and that the 
relative position of a transponder IC relative to the intermediate product in the longitudinal 
carrier direction of the intermediate product is not critical. When performing the method 
according to the invention, it goes without saying that a pluraUty of transponder ICs are 
appUed to the intermediate product in succession in the longitudinal direction of the carrier. 



wo 03/071476 PCT/ffi03/00357 
3 

so that with the method according to the invention the great advantage is obtained that the 
distances between the individual transponder ICs are not critical and may even be 
deliberately varied. With the method according to the invention the advantage is additionally 
obtained that cutting of the intermediate product is not critical with regard to the position of 
the cutting zones, because deviations in respect of the position of the actual cutting zones 
from a desired nominal position of the cutting zones have virtually no negative effects on the 
quality of the transponder produced. A further advantage obtained with the method according 
to the invention is that it is very sunply possible to produce transmission elements of 
dijBferent sizes, by producing portions of the intermediate product of different sizes, tbis is 
made possible by appropriate selection of the position of the cutting zones relative to the 
transponder IC located between two cuttmg zones. 

With a method according to the mVsation, a connection capable of capacitive 
communication may be produced between each IC contact and the relevant transmission 
element strip; this is highly desirable and advantageous for many appUcations. However, it 
has also proven advantageous when each IC contact is connected in electrically conductive 
manner the relevant transmission element strip. This ensures that each IC contact fomis a 
connection capable of ohmic, i.e. electrically conductive, communication with the relevant 
transmission element strip. 

With a method according to the invention, cutting of the intermediate product 
can be performed along cutting zones extending obliquely relative to the longitudinal 
direction of the carrier. It has proven particularly advantageous, however, when the cutting of 
the intermediate product is performed along cutting zones extending perpendicularly to the 
longitudinal direction of the carrier. The advantage is thereby obtained that the portions of 
intermediate product produced are of rectangular shape. 

With a method according to the invention, a transponder IC may be connected 
to the intermediate product between two cutting zones by producmg a laser weld joint or by 
producing a thermocompression joint. However, it has proven particularly advantageous 
when the transponder IC is comiected to the portion of the intermediate product by a glued 
jomt. Producing such a glued joint has proven particularly advantageous as a consequence of 
the use of the intermediate product consistmg of the tape-Uke carrier and the two 
transmission element strips provided thereon. 

With a method according to the invention, a transponder IC with a 
quadrilateral main surface may be used, m which transponder IC the IC contacts are formed 
by two IC contacts extending parallel to two mutually parallel delimiting edges and wherein 
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the transponder IC being connected to the portion of intermediate product in such a position 
that the two IC contacts extending paraUel to one ano&er extend paraUel to the longitudinal 
direction of the earner. It has proven particularly advantageous, however, when a transponder 
IC with a quadrilateral main surface is used, in which transponder IC the IC contacts are 
provided in two comer areas of the main surface lying on a diagonal of the main surface, and 
the transponder IC is connected to the portion of the intermediate product in such a position 
that the diagonal of the main surface extends perpendicularly to the longitudinal direction of 
the carrier. In this way, the important advantage is obtained that the distance between the 
transmission element strips of the intermediate product may be selected to be of optimum 
size so as to match the large distance between the IC contacts; this is of particular importance 
and advantage if the portions of the intermediate product produced as planar transmission 
elements in the course of manufacture of the transponder are provided as communication 
elements for capacitive contactless communication. 

A transponder according to the invention has advantageously been 
manufactured using a method according to the invention. 

The above aspects of the invention and further aspects thereof emerge from the 
embodiments described below and are explained with reference to these embodiments. 



The invention will be further described with reference to two embodiments 
shown in the drawings, to which, however, the invention is not restricted. 

Fig. 1 is a schematic plan view of a transponder IC with two IC contacts each 
adjoining a lateral delimiting edge. 

Fig. 2 is a plan view of an intermediate product with a tape-Uke carrier and 
two transmission element strips provided thereon. 

Fig. 3 shows, m similar manner to Fig. 2, the intermediate product according 
to Fig. 2 with three transponder ICs according to Fig. 1 connected thereto. 

Fig. 4 shows, in similar manner to the Figs. 2 and 3, the intermediate product 
according to the Figs. 2 and 3 together with the three transponder ICs attached thereto and 
four cutting zones located adjacent to the transponder ICs. 

Fig. 5 is a plan view of a transponder produced by means of the mtermediate 
product illustrated in the Figs. 2 to 4. 

Fig. 6 shows, in similar manner to Fig. 1, a transponder IC with two IC 
contacts provided in comer areas lying diagonally opposite one another. 
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Fig. 7 shows, in similar manner to Fig. 3, an intermediate product with three 
tran^onder ICs according to Fig. 6 connected thereto. 

Fig. 8 shows, in similar manner to Fig. 4, an intermediate product with 
transponder ICs attached thereto and with four cutting zones provided thereon. 

Fig. 9 shows, in similar manner to Fig. 5, a transponder produced by means of 
the intermediate product illustrated in the Figs. 7 and 8. 



A method according to a firet vision of the invention for manufacturing a 
transponder 1, which transponder 1 is illustrated in Fig. 5, is described with reference to the 
Figs. 1 to 5. The transponder 1 is provided and designed for contactless communication with 
a communications station suitable therefor. The transponder 1 includes a transponder IC 2 
and two planar communication elements 3 and 4, which m the present case are capable of 
capacitive communication. The communication elements 3 and 4 are attached to a carrier 
element 5 and firmly connected mechanically to the carrier element 5 by means of glued 
joints (not shown). The transponder IC 2 is fiimly connected mechanically to the carrier 
element 5 by means of a glued joint 6 mdicated schematically in Fig. 5. In the present case, 
the transponder IC 2 comprises two IC contacts 7 and 8, which are each shaped as a strip and 
in their longitudinal strip direction extends parallel to two lateral delimiting edges 9 and 10 of 
the transponder IC 2, each contact being provided on the transponder IC 2 in such a manner 
as to be directly adjacent to one of the two delimiting edges 9 and 10. 

To manufacture the transponder according to Fig. 5, the transponder IC 2 
illustrated in Fig. 1 is brought mto communication-capable connection via in each case one of 
its two IC contacts 7 and 8 with one of two transmission element strips 13 or 14 respectively 
provided on a tape-like carrier 1 1 of an intermediate product 12 and extending parallel to the 
longitudinal direction of the carrier. In the present case, a drop of glue 15 is appUed to 
predetermined points of the intermediate product 12 prior to foraiation of a communication- 
capable connection between the two IC contacts 7 and 8 and the two transmission element 
strips 13 and 14. After appUcation of the glue drops 15 to the intermediate product 12 a 
transponder IC 2 is in each case applied to the intermediate product 12, wherein, by means of 
the glue drops 15, a glued joint 6 is produced between each transponder IC 2 and the 
intermediate product 12, as is clear from Fig. 3. In addition to producing the glued joints 6, 
the communication-capable comiections between each of die IC contacts 7 and 8 and the 
relevant transmission element strips 13 or 14, respectively, are also formed in this method 
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Step. In this instance, a connection capable of capacitive communication is produced in each 
case between the IC contacts 7 and 8 and the transmission element strips 13 and 14, because 
each glued joint 6 extends beyond the delimiting edges of the relevant transponder IC 2 and 
thus has an insulating effect between the IC contacts 7 and 8 and the transmission element 
strips 13 and 14. Through selection of suitable material, the glued joints 6 act as a dielectric. 

The transmission element strips 13 and 14 each consist in this case of a copper 
foil which is glued to the carrier 11. However, the transmission element strips 13 and 14 may 
also each take the form of an aluminum foil. The transmission element strips 13 and 14 may 
also be produced by applying a carbon paste or another paste containing conductive particles 
to the carrier 1 1. The carrier 11 consists in this instance of paper. However, it may also 
consist of plastics, for example PVC or polyester. 

Once the intermediate product illustrated in Fig. 3 has been obtained, the 
intermediate product 12 comprising the t^e-Uke carrier 11 and the two transmission element 
strips 13 and 1 4 provided on the tape-like carrier 1 1 is then cut through along, with regard to 
in each case one transponder IC 2, two cutting zones 1 6 extending transversely relative of the 
longitiidinal direction of the carrier, and in the present case precisely perpendicularly to the 
longitudinal direction of the carrier and each located at a distance from tiie relevant 
transponder IC 2, which cutting zones 16 are indicated with dash-dotted hues in Fig. 4. After 
cutting along the cutting zones 16, a finished transponder 1 is in this case present between 
every two such cutting zones 16. 

With the above-described method, connection of each transponder IC 2 to the 
portion of the intermediate product 12 located between two cutting zones 16 is effected by 
producing the glued joint 6 prior to cutting tiirough the mtermediate product 12 along the 
cutting zones 16. This does not absolutely have to be the case, because, in a modification of 
the above method, the ti-ansponder ICs 2 maybe connected to the intermediate product 12 
merely by means of a temporary connection, in order to ensure positioning of the respective 
transponder IC 2 on the intermediate product 12, final connection of each transponder IC 2 to 
the portion of the intermediate product 12 located between two cutting zones 16 is then 
effected only after cutting along the cutting zones 16, for example by laser weldmg. 

A method according to a second version of the invention is described with 
reference to Figs. 6 to 9 . With this method, a transponder IC 2 with a quadrilateral main 
surface is used; m this t^nsponder IC 2 the two IC contacts 7 and 8 are provided in two 
comer areas of the main surface which are located on a diagonal 17 of the main surface, as is 
clear fi:om Fig. 6. The two IC contacts 7 and 8 comprise bumps raised relative to the main 
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surface of the transponder IC 2. With this method, each transponder IC 2 is connected to the 
to the intermediate product 12, and consequently to the portion of intermediate product 12 
obtained after cutting through along the cutting zones 16, in such a position that the diagonal 
17 of the main surface extends perpendicularly to the longitudinal carrier direction of the 
mtermediate product 12. To secure each transponder IC 2 to the intemiediate product 12, a 
respective glued joint 6 is also provided in this case, which glued joint 6 in this case occupies 
so small an area that it does not effect any electrical insulation between the IC contacts 7 and 
8 and the two transmission element strips 13 and 14. This results here in an ohmic, i.e. 
electrically conductive and consequently communication-capable connection being produced 
in each case between the IC contacts 7 and 8 and the transmission element strips 13 and 14. 
Such an ohmic connection may, however, also be produced by pressing the bumps provided 
as IC contacts 7 and 8 through the relevant glued joint, wherein the glued joints may then 
project beyond the delimiting edges of each transponder IC. 

Implementation of this method advantageously ensures that, with this method, 
an intermediate product 12 may be used in which the transmission element strips 13 and 14 
provided on the carrier 1 1 may be spaced optimally perpendicularly to the longitudinal 
direction of the carrier; this has the advantage that, in the case of the finished transponder 1, 
the planar transmission elements 3 and 4 are at the largest possible distance from one another, 
which is especially significant and advantageous when the planar transmission elements 3 
and 4 are provided for c^acitive communication, as is the case with the transponder 1 
according to Fig. 9. 

The two methods according to the invention described with reference to the 
Figs. 1 to 5 and 6 to 9, offer the considerable advantage that tranq)onders may be 
manufactured very simply and cost-effectively. Other advantages of this method have already 
been mentioned above. 

It should be mentioned that the planar transmission elements do not absolutely 
have to comprise a continuous surface throughout; rather, such planar transmission elements 
may also be provided with at least one through-hole or be of more or less net-like 
construction. 

It should also be mentioned that the planar transmission elements produced by 
means of the transmission element strips 13 and 14 do not absolutely have to be provided for 
capacitive communication; rather, such planar transmission elements may also be provided 
with a transmission coil for producing electrically conductive and, consequently, 
transmission-capable and communication-capable connections, the transmission coil then 
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being provided and used for contactless communication with a communications station 
suitable therefor. 

In the cases described above, the transmission element strips are defined by 
linear delimiting edges extending parallel to the longitudinal direction of the carrier. This 
does not absolutely have to be the case, because such transmission element strips may also be 
delimited by wavy or sawtooth-shaped or zigzag edges, in particular in the inner edge areas 
which lie adjacent the central area of the carrier. 
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1. A method of maaufacturing a transponder (1), which transponder (1) is 
provided and designed for contactless communication with a communications station suitable 
tiherefor and which transponder (1) comprises a transponder IC (2) comprising two IC 
contacts (7, 8) and two substantially planar transmission elements (3, 4), 

in which method the transponder IC (2) is brought into communication- 
capable connection, via each time one of its two IC contacts (7, 8) with one of two 
transmission element strips (13, 14) provided on a tape-like carrier (1 1) of an intermediate 
product (12) and extending substantially parallel to the longitudinal direction of the carrier 
and 

in which the intermediate product (12) is then cut through along two cutting 
zones (16) extending perpendicularly to the longitudinal direction of the carrier and each 
lying at a distance from the transponder IC (2), and 

in which the transponder IC (2) is connected to the portion of the intermediate 
product (12) lying between the cuttmg zones (16). 

2. A method as claimed in claim 1, wherein each IC contact (7, 8) is connected in 
electrically conductive manner to the relevant transmission element strip (13, 14). 

3. A method as claimed in claim 1, wherein the cutting through of the 
intermediate product (12) is performed along cutting zones (16) extending perpendicularly to 
the longitudinal direction of fihe carrier. 

4. A method as claimed in claim 1 , wherem the transponder IC (2) is cormected 
to the portion of the intermediate product (12) by a glued joint (6). 

5. A method as claimed in claim 1 , wherein a transponder IC (2) with a 
quadrilateral main surface is used, in which transponder IC (2) the IC contacts (7, 8) are 
provided in two comer areas of the main surface lymg on a diagonal (17) of the main surface 
and wherein the transponder IC (2) is connected to the portion of iJie intermediate product 
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(12) in such a position that the diagonal (17) of the main surface extends perpendicularly to 
the longitudinal direction of the carrier. 

6. A transponder (1) for contactless communication with a conmiunications 

station suitable therefor, which transponder (1) comprises a transponder IC (2) comprising 
two IC contacts (7, 8) and two substantially planar transmission elements (3, 4), 

wherein the transponder (1) was manufactured using a method as claimed in 
one of the claims 1 to 5. 
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